27,575
or upfaulted slices [Dickinson, 1966; Dibblee, 1980] Data compiled from Dibblee [1971 Dibblee [ , 1973 Dibblee [ , 1976 Dibblee [ , 1980 , Dickinson [1966] , Jennings [1977] , Ross [1970 Ross [ , 1974 Ross [ , 1984 , and Sims [1986 Sims [ , 1987 Sims [ , 1989 Sims [ , 1990 ]. Thermal conductivities in W m -• K -• are shown in parentheses.
alncludes granite and tonalite (Cretaceous?), gneiss, marble, and hornfels (Paleozoic or Mesozoic).
As such, they were not ideally located as heat flow holes, and for most few or no rock samples were available to characterize thermal conductivity. Near-equilibrium temperature profiles were obtained from all available holes (see the appendix). The profiles indicated that heat flow in the upper few hundred meters was primarily by conduction with only minor temperature perturbations that could be attributed to vertical water flow in the rocks near the fault. Sufficient rock samples were available to characterize the average thermal conductivity of the major formations. Thus, despite the problems of achieving high-quality heat flow data, estimates of sufficient quality to determine the mean regional heat flow were obtained at 17 of the sites. For the eight sites not used, the main problem was that the temperature profile exhibited curvature over a substantial part of its length that could not be attributed to variation in thermal conductivity (see additional discussion in the appendix).
Geologic Setting
The following summary is derived primarily from Sims [1990] and Dickinson [1966] . The Parkfield region represents a transition from a creeping to a locked segment of the San Andreas fault, and although there are some minor variations in the strike of the fault zone, no obvious geologic expression of this transition is apparent. As with most of the San Andreas fault, the region is exceedingly complex geologically. Structurally, the region is dominated by the Parkfield syncline and 
Thermal Conductivity
Short sections of cores (2-9 m, usually near the bottom of the hole) were available from the boreholes, but most thermal conductivities were measured on drill cuttings using the "chip" technique described by Sass et al. [1971] . Porosities were estimated based on cores of the same rock type, outcrops, and geophysical logs. As stated in section 1, the holes were intended primarily for monitoring purposes, and sample collec- found by Williams et al. [1994] in the Santa Maria Province more than 100 km to the south. This is surprising given the possible variations in porosity and mineral content over such large distances, but the consistency of the result provides some confirmation of the value estimated at Parkfield. Additional conductivities were obtained for igneous rocks not corresponding to a given formation. They were used to calculate heat flow for only the borehole from which they were obtained.
Calculation of Heat Flow
Heat flow estimates from 17 of the holes are presented in Table 2 Given the complex tectonic and geologic history of this area, all of these thermal disturbances are both potentially significant and difficult to quantify. However, some basic aspects of the thermal data can provide insight into the degree to which some (or all) of these processes may be altering the measured heat flow. In particular, it is important to consider whether there may be a bias in the average heat flow determined from the entire data set.
Of the 17 boreholes included in this study, three were drilled through the Paso Robles formation (Plio-Pleistocene age), four were drilled into the Etchegoin formation (upper Miocene to Pliocene age), and 10 were drilled into Temblor formation (lower Miocene) or older volcanic and igneous rocks. ai' m is least squares gradient over measured interval; I'c is that gradient corrected for two-dimensional steady state topography. Table 2 ). suggests that the measurements may be influenced by a modest thermal refraction effect, with slightly higher heat flow in the higher-conductivity rocks and slightly lower heat flow in the lower-conductivity rocks. The nearly even distribution of the heat flow (and conductivity) measurements about the mean suggests that the wide spatial distribution of heat flow sites captures the average crustal heat flow for Parkfield without a large systematic bias due to refraction.
Regional Significance of Parkfield Area Heat Flow
The distribution of heat flow ( Figure 5 ) suggests an increase in heat flow between the locked segment of the San Andreas fault southeast of Parkfield and the creeping portion to the northwest. Beyond this suggestion, however, no obvious pattern can be discerned. All of the heat flow sites from this study lie within t0 km of the fault (dashed lines, Figure 5 ). The heat flow data provide confirmation of the observation by Lachenbruch and Sass [1980] that there is no heat flow peak associated with friction on the fault plane.
A cross section perpendicular to the San Andreas fault (Figures t and 6) 
Crustal Temperatures and Seismicity
The strength of rocks and the rheology of the crust are very sensitive to crustal temperatures; consequently, one of the most important uses of heat flow data is to estimate crustal temperatures, which in turn can provide constraints on models for the earthquake process. For instance, it is generally thought that the base of the seismogenic layer corresponds to the frictional stability transition from unstable to stable sliding, which occurs for typical crustal rocks at temperatures in the 300 ø-400øC range [see, e.g., Scholz, 1990 
